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Description 

The invention relates to thefabrication of battery 
plate envelopes. More particularly, the invention 
relates to a method and apparatus for fabricating 
battery plate envelopes from a sheet of micro- 
porous material. 

In a wet cell storage battery, it is often desirable 
to enclose either the positive or the negative 
battery plates within an envelope. The envelopes 
serve two distinct purposes. First, the envelopes 
insulate the oppositely charged plates. Second, 
the envelopes prevent material from falling to the 
bottom of the battery case as can happen in con- 
ventional batteries utilizing sheet-type separators. 
Such material accumulating in the bottom of the 
battery case eventually causes shorts to develop, 
and the life of the battery may be shortened. By 
collecting the material within an envelope, this 
problem is avoided. The envelopes also enable the 
battery to be somewhat smaller, since space 
normally provided between the plates for 
accumulation of such loose material may be 
eliminated. 

The precise material used for the separator 
envelopes varies, but it normally has some type of 
rib structure for holding most of the envelope area 
away from the plate, and it must be porous enough 
so that the acid and the ions can migrate in and out 
of the envelope, and from plate to plate. Typical 
envelopes are discussed in detail in U.S. Patent 
No. 3,351,495 to Larson et al. Normally, very high 
molecular weight polyolefins are utilized in con- 
junction with an inert filler material plus an oil. 

Although these envelope-type battery plate 
separators have been used In the past, particularly 
in the so-called "maintenance free" batteries, the 
separator envelopes have not been fabricated or 
mounted onto the battery plates in as efficient and 
expeditious manner as that achieved by the 
present invention. 

Prior art systems for fabricating battery plate 
envelopes often utilize adheslves to seal the edges 
of the envelope. The following patents typify prior 
art efforts which utilize adhesives: U.S. Patent No. 
2,271,223 to Sudo; U.S. Patent No. 3,900,341 to 
Shoichiro et al; U.S. Patent No. 4,080,727 to Stolle 
et al; U.S. Patent No. 4,125,425 to Vecchiotti et al; 
and U.S. Patent No. 4,161,815 to Land et al. The 
systems for sealing the edges of the envelopes 
described in these patents exhibit many deficien- 
cies. They are slow because of the substantial 
dwell time required while the adhesive sets. They 
can result in degradation of the envelope material, 
particularly where solvent adhesive is used, such 
as in the Vecchiotti patent. They are complicated 
since they inherently require some means for pre- 
cisely distributing the correct amount of adhesive 
along the edges of the envelope. For example, the 
Stolle patent provides complicated means for 
lifting the edges of the envelope to deposit a bead 
of adhesive thereon. Finally, because thermo- 
setting resins are often used (see Shoichiro), the 
envelope must often be heated so that the resin 
will cure and set. 



Because of these difficulties with the use of 
adhesives, others have preferred to use heat to 
seam the side edges of the envelope. Atypical heat 
seaming system is disclosed in U.S. Patent No. 

5 2,570,677 to Honey et al. There are also many 
drawbacks with heat sealing systems. First, such 
systems are inherently expensive to operate due 
to the substantial consumption of energy. Second, 
they are slow because of the time required to heat 

w the material. Third, they can result in degradation 
of the material even if precisely the right amount of 
heat is applied. Fourth, they require precise control 
of the heat application process in order to ensure a 
proper seal without destroying the material. 

15 In order to overcome some of the drawbacks 
with earlier heat sealing systems, modern en- 
velope fabrication systems often make use of 
ultrasonic waves to generate heat from the friction 
between the facing folds of sheet material. One 

20 such system is disclosed in U.S. Patent No. 
4,026,000 to Anderson. This system is somewhat 
faster than earlier designs because, as noted 
above, heat emanates from friction between the 
facing envelope sheets, rather than from an exter- 

25 nal source which requires that the heat pass 
entirely through both layers of sheet. However, 
like the earlier designs, the amount of heat to be 
generated must be precisely measured to prevent 
sheet degradation. Also, the ultrasonic generators 

30 typically increase the initial cost of the system. 

Hence, it is a primary object of the present inven- 
tion to provide an improved envelope fabrication 
system which effectively and reliably overcomes 
the aforementioned drawbacks and limitations of 

35 the prior art proposals. More specifically, the 
present invention has as its objects, one or more of 
the following, taken individually or in combina- 
tion: 

(1) The provision of a method for fabricating 
40 envelopes for battery plates which is less expen- 
sive initially and which may be operated at re- 
duced costs due to utilization of a minimum of 
energy during normal operation; 

(2) To develop an apparatus for sealing battery 
45 plate envelopes which operates at a higher speed 

than conventional machines and is adaptable to 
mass production techniques in battery manufac- 
ture; 

(3) To provide an apparatus for fabricating 
so battery plate envelopes which do not inherently 

result in degradation of the envelope material 
during the sealing process; 

(4) The provision of an envelope fabricator 
which is simpler and therefore less costly and 

55 more reliable than conventional machines; 

(5) To provide a method and apparatus for 
fabricating battery plate envelopes which take 
advantage of the properties of the microporous 
material which is being utilized in the envelope. 

60 In response to the problems present in the prior 
art the present invention provides a method for 
sealing facing surfaces of microporous battery 
plate insulation material In the fabrication of 
battery plate envelopes wherein said method 

65 comprises the steps of: (a) pushing a battery plate 
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edgewise into the material to fold the material 
over the plate and provide facing surfaces there- 
of; (b) feeding the battery plate and folded 
material edgewise toward a pair of sealing sur- 
faces, at least one of which includes a pair of 
axially spaced, rotatably mounted sealing wheels, 
the other sealing surface acting as an anvil 
against which the sealing wheels are adapted to 
be pressed; and (c) sealing at least two edges of 
the facing surfaces by compressing the edges into 
one another between said sealing surfaces, the 
compressive force being within the range of 
plastic flow of the material at ambient tempera- 
tures thereby enabling said sealing to take place 
solely by applying said compressive force without 
use of heat sealing means. 

The invention also provides in accordance with 
an alternative definition a method for fabricating 
battery plate envelopes from a sheet formed of 
microporous plastic material having a width 
greater than that of a battery plate to be en- 
veloped, comprising: (a) inserting a battery plate 
into the sheet to fold the sheet about the battery 
plate, with edges overlapping it on both sides; lb) 
feeding the battery plate and folded sheet toward 
a first and second sealing surface, said first 
sealing surface comprising a pair of axially 
spaced, rotatably mounted, first sealing wheels; 
and (c) sealing the overlapping edges of the sheet 
by compressing the edges into one another be- 
tween the first sealing wheels and the second 
sealing surfaces, the compressive force being 
within the range of plastic flow of the material at 
ambient temperatures thereby enabling said seal- 
ing to take place solely by applying said com- 
pressive force without use of heat sealing means. 

The sealing is normally performed by forming a 
multiplicity of aligned, evenly spaced, mating 
indentations and projections in the facing edges 
of the sheet through the use of axially extending, 
evenly spaced gear teeth on the peripheral faces 
of the sealing wheels. 

The invention also provides an apparatus for 
fabricating a battery plate envelope from a sheet 
of microporous polyolefin having a width greater 
than that of the battery plate to be enveloped, 
wherein the apparatus comprises: (a) means for 
feeding the sheet into the apparatus; (b) a sizing 
section receiving the sheet from said feeding 
means, said sizing section comprising means for 
cutting the sheet Into lengths which approximate 
twice the height of the battery plate, and creasing 
means for forming a fold line across the sheet, 
perpendicular to the length thereof and approxi- 
mately bisecting the cut sheet; (c) stop means 
receiving the cut sheet from said sizing section, 
for stopping the sheet and positioning it for 
folding; (d) battery plate feed means for indi- 
vidually feeding battery plates edgewise into the 
sheet adjacent the fold line thereof; (e) means for 
folding the sheet about the battery plates with 
edges overlapping the battery plate on .both 
sides; and (f) means for receiving the folded sheet 
with the battery plate therein and for compressing 
and crimping the sheet edges into one another to 



form an envelope about the battery plate; the 
compressive force being within the range of the 
plastic flow of the material at ambient tempera- 
tures. 

s Preferably the means for receiving and com- 
pressing the sheet edges comprises: (a) a pair of 
rotatably mounted pressure rollers having paral- 
lel axes, each of said rollers including two sealing 
gears which are axially spaced on each of said 

io rollers by a distance greater than the width of the 
battery plate but less than that of the sheet, each 
of said sealing gears being in engaging relation 
with one of the sealing gears mounted to the 
other of said pressure rollers, each of said rollers 

15 also including a sleeve disposed coaxially and 
between its said sealing gears, each of said 
sleeves being radially aligned with and having a 
periphery in proximity to that of the sleeve 
mounted to the other of said rollers, thereby 

20 defining a sleeve interface which receives the 
mid-portion of the sheet which is enveloping the 
battery plate; (b) means for adjustably forcing 
said rollers toward one another so that the degree 
of compression is regulable; and (c) means for 

25 rotatably driving said rollers. 

By way of example, the manner of carrying out 
the invention will be further described with refer- 
ence to the accompanying drawings in which: 
Figure 1 is an end elevation view of one 

30 embodiment of the present invention; 

Figure 2 is a sectional view taken along line 

2— 2 of Figure 1; 

Figure 3 is a sectional view taken along line 

3 — 3 of Figure 1; 

35 Figure 4 is a fragmentary side elevation view 
showing a battery plate being pushed against the 
fold line of a cut sheet for engagement by the 
sealing gears; 
Figure 5 shows a battery plate envelope formed 

40 by the embodiment of Figure 1, including a 
battery plate positioned therein; and 

Figure 6 is a close-up fragmentary side eleva- 
tion view depicting the sealing gears. 
In that form of the invention chosen for pur- 

45 poses of illustration In the figures, an apparatus 
for fabricating battery envelopes is generally Indi- 
cated with the numeral 10. The apparatus 10 
includes a sheet feed section 12, a sizing section 
14, a battery plate feed section 16, and a sealing 

so section 18. The sheet feed, sizing, and sealing 
section 12, 14, and 18, respectively, are typically 
mounted in vertical alignment, with battery plate 
feed section 16 mounted behind and in horizontal 
alignment with sealing section 18. This arrange- 

55 ment permits sufficient space for the stacking of a 
large number of battery plates 20 above battery 
plate feed section 16 in order to permit the 
apparatus 10 to operate for a substantial period of 
time without requiring the attention of an 

60 operator. The drawings do not depict means for 
storing the sheet material, which typically include 
a sheet storage roller having tension means 
thereon so that the sheet 22 is under slight 
tension as it is pulled into the apparatus 10 by 

65 sheet feed section 13. 
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Sheet feed section 12 includes two parallel feed 
rollers which are adapted to receive the sheet 22 
and direct it downwardly to sizing section 14. The 
right hand roller (as shown in Figure 3) (s desig- 
nated the feed driver roller 24 and Is driven with 
its shaft 26 in bearings (not shown) by approp- 
riate drive means (to be described in detail be- 
low). The other feed roller serves as an Idler, and 
is therefore designated as the feed idler roller 28. 
It is mounted to a shaft 30 which is rotatably 
mounted by bearings 31 to an apparatus casing 
32. Feed drive roller shaft 26 is rotatably mounted 
to casing 32 by upper and lower feed drive 
mounting flanges 34a and b. Feed idler roller 
shaft 30 is also mounted in upper and lower 
flanges 36a and b, but the feed Idler mounting 
flanges permit the axis of rotation of feed idler 
roller 28 to be rotationally displaced with respect 
to casing 32 about point 38 to which lower feed 
idler mounting flange 366 is mounted. This sim- 
plifies start up operations, and permits regulation 
of the pressure exerted by the feed rollers on the 
sheet 22. 

A pair of feed roller control wheels 40 extend 
outside of casing 32 to permit the operator to vary 
the amount of pressure exerted on the sheet 22 by 
the feed rollers. Each of the feed roller control 
wheels 40 acts through a feed pressure spring 42 
which, through spring seats 44 and 46, transfers 
pressure from feed roller control wheel 40 to 
upper feed idler mounting flanges 36a. Thus, 
when feed roller control wheels 40 are turned in 
an clockwise direction, the pressure exerted by 
feed pressure springs 42 on upper feed idler 
mounting flanges 36a increases, thereby increas- 
ing the pressure exerted by feed idler roller 28 on 
the sheet 22. 

A pressure relief lever 48 is normally included 
to permit feed idler roller 28 to be temporarily dis- 
placed away from feed drive roller 24 in order to 
permit the sheet 22 to be inserted into the 
apparatus 10. Pressure relief lever 44 is normally 
pivotally mounted to casing 32 at its lower end, 
which includes a flattening camming surface 486, 
and a bar 48a which extends across the width of 
the machine and terminates in a second, aligned 
camming surface (not shown). Thus, displace- 
ment of the upper end 48c of pressure relief lever 
48 results in displacement of upper feed idler 
mounting flanges 34a at each side of the 
apparatus 10. 

The sheet 22 typically includes a flat side and a 
side having evenly spaced raised ribs (not 
shown). These ribs are included to maintain most 
of the surface area of the sheet 22 a slight 
distance away from the battery plate 20. It has 
been found that this enhances acid and ion migra- 
tion in and out of the envelope formed by the 
sheet 22. In order to minimize the possibility of 
distortion or other damage to the ribs, one of the 
feed rollers normally includes a resilient cover. In 
the depicted embodiment, feed drive roller 24 is 
constructed entirely of rubber so that sheet feed 
section 12 is adapted to receive sheet 22 with the 
ribbed side being disposed toward feed drive 



roller 24. Thus, even if the pressure being exerted 
by feed idler roller 28 upon feed drive roller 24 is 
substantial, the ribs on sheet 22 will not be 
damaged. 

s As noted above, sizing section 14 is positioned 
immediately below sheet feed section 12, The 
central component of sizing section 14 is a sizing 
cylinder 52 which is mounted on a shaft 76 which, 
in turn, is rotatably mounted in bearings 53. 

10 Sizing cylinder 52 includes a pair of oppositely 
disposed, axially aligned, and outwardly extend- 
ing blades. The larger of these blades is desig- 
nated the cutting blade 54 since it is adapted to 
cut the sheet 22 to form the appropriate length for 

is fabrication of the envelopes. The other blade is 
designated the creasing blade 56. It is adapted to 
merely form a crease in the sheet 22 in order to 
provide a fold line for subsequent folding of the 
sheet As depicted, cutting blade 54 normally has 

20 a sharpened edge while that of creasing blade 56 
is blunt or rounded. Cutting blade 54 extends 
slightly further than creasing blade 56 so that it 
completely cuts through the sheet 22. Creasing 
blade 56, on the other hand, extends only as far as 

25 necessary to flatten or crimp the ribs of the sheet 
22 against platen roller 58. Both the cutting and 
creasing blades 54 and 56 cooperate with platen 
roller 58 which provides a solid surface against 
which they are adapted to operate. Platen shaft 

30 68, to which platen roller 58 is mounted, is also 
rotatably mounted to casing 32 by upper and 
lower platen roller mounting 60a and b. Platen 
roller 58 normally includes a chromium sheath 
(not shown) or a similar hard material to minimize 

35 damage to platen roller 58 during the cutting and 
creasing operations. Sizing cylinder 52 and platen 
roller 58 are driven by appropriate drive means, 
which will be described in detail below. 
To permit the position of cutting blade 54 and 

40 creasing blade 56 to be precisely controlled with 
respect to platen roller 58, a pair of sizing cylinder 
control wheels 62 are included. One of these 
wheels is mounted adjacent each end of sizing 
cylinder shaft 76, and extends inwardly to contact 

45 one of a pair of sizing cylinder shaft bearings 53. 
Sizing cylinder shaft 76 is rotatably mounted to 
casing 32 to permit sizing cylinder shaft bearings 
53, and sizing cylinder 52 carried thereby, to be 
displaced toward and away from platen roller 58. 

so Thus, by turning sizing cylinder control wheels 62, 
the position of cutting blade 54 and creasing 
blade 56 with respect to platen roller 58 may be 
precisely controlled. 
Sealing section 18 of the apparatus 10, which is 

55 positioned immediately below sizing section 14, 
includes a pair of vertically extending, aligned 
sheet guide plates 78, shown in phantom in 
Figure 3, with a stop member 74 positioned there- 
below. Sheet guide plates 78 are spaced to pro- 

60 vide a channel for receiving the cut sheet 22a. 
They include a centrally disposed, horizontal slot 
78a which, as shown in Figure 4, is adapted to 
receive the battery plate 20 from battery feed 
section 16. Sheet guide plates 78 may be flared 

65 adjacent slot 78a to facilitate withdrawal of the cut 



4 



7 



0 062 525 



8 



sheet 22a therefrom. In the embodiment depicted 
in Figure 4 only the lower plates are flared, at 78b, 
to minimize the effect of gravity on the cut sheet. 
The described sheet guide plates and stop 
member are sometimes referred to herein 
cumulatively as the stop means. 

As shown in Figure 1, axial ly spaced sealing 
gears 80a and b and 82a and b are mounted to 
sealing shafts 84 and 86, respectively, by set 
screws 88a and b and 90a and b, respectively. 
Sealing shafts 84 and 86 are provided with flats 
84a and 86a to facilitate the use of set screws. 
Bearings 92a and b and 94a and b rotatably 
mount each of the sealing shafts 84 and 86 to 
casing 32 via sealing shaft mounting flanges 96 
and 98. Sleeves 100 and 102 are mounted to each 
of the sealing shafts 84 and 86 midway between 
sealing gears 80a and b or 82a and b, as shown in 
Figure 1. These sleeves 100 and 102 are normally 
formed of resilient material, such as a rubberized 
compound, to adapt the sleeves to receive the 
central portion of the cut sheet 22a which en- 
velops the battery plate 20 to assist in conveying 
the sheet and plate through the sealing section 
18. 

A pair of compression control wheels 104, 
which are rotatably mounted to casing 32 by 
flanges 1 05, permit lower sealing shaft 86, sealing 
gears 82a and b and sleeve 102 to be displaced 
slightly toward corresponding components 
mounted to sealing shaft 84. As will be explained 
in detail below, this increases the degree of 
compression exerted on the cut sheet 22a by 
sealing gears 80a and b and 82a and b. In order to 
accommodate such movements, sealing shaft 86 
is mounted to casing 32 to provide a certain 
amount of sliding movement. 

A belt-like conveyor 70, driven by a conveyor 
drive, roller 72, is provided immediately down- 
stream of sealing section 18 to convey the now 
sealed envelope 22b from the sealing section. 

The battery plate feed section 16 of apparatus 
10 will now be described. Since it is of con- 
ventional design, however, It will not be given 
extensive treatment herein. The battery plate feed 
section 16 includes a block 108 to which a drive 
shaft 110 is rotatably mounted. A motor (not 
shown) is driving ly connected to drive shaft 110. 
A connecting arm 112 is fixed about drive shaft 
110 by a key 114 and a mounting bolt 116. Con- 
necting arm 112 is split adjacent drive shaft 110, 
so that mounting bolt 116 rigidly holds the two 
halves 112a and b together. Connecting arm 112 
is rotatably mounted to a connecting rod 1 18 by a 
connecting bearing 120. The opposite end of 
connecting rod 118 is mounted to a slide 
assembly 122 by a slide bearing 124. The slide 
assembly 122 includes a slide plate 126 which is 
adapted to individually feed battery plates 20 into 
sealing section 18 of the apparatus 10. Slide 
assembly 122 also includes upper and lower slide 
plate rollers 64 and 66 which slidingly engage 
slide plate 126. A gate 128 is disposed imme- 
diately between the stack of battery plates 20 and 
sealing section 18. This gate 128 is positioned in 



proximity to slide plate 126 with a clearance 
which is only slightly greater than the thickness of 
a battery plate 20. Therefore, as drive shaft 1 10 is 
rotated, slide plate 126 reciprocates toward and 
s away from sealing section 18 to consecutively 
feed individual battery plates 20 into sealing 
section 18. 

The mechanism for driving the components of 
apparatus 10 will now be described. Primary 

70 reference should be made to Figure 2 for this 
discussion, but some of the components are 
shown in phantom in Figure 3, and most of the 
drive gears are depicted in Figure 1. An endless 
drive chain 130 extends from a sprocket 132 

75 mounted coaxially with drive shaft 110. Chain 130 
is directed through battery feed section 16 by 
guide sprockets 134 and 136. 

As shown in Figure 2, a platen roller sprocket 
138 is mounted to one end of platen roller shaft 

20 68. A platen roller drive gear 140 is also mounted 
to platen roller shaft 72 behind platen roller 
sprocket 138. Platen roller drive gear 140 engages 
a sizing cylinder drive gear 142 mounted to sizing 
cylinder shaft 76. Platen roller drive gear 140 also 

25 engages an idler gear 144 which, in turn, engages 
a replaceable feed drive roller drive gear 146 
which is mounted to feed drive roller shaft 26. 
Idler gear 144 is rotatably mounted to a mounting 
bolt 150. Mounting plate 148 includes a slot 152 

30 so that by loosening mounting bolt 1 50, idler gear 
144 can be moved out of engagement with feed 
drive roller drive gear 146 so that gear 146 can be 
replaced with a larger or smaller gear. This will 
change the relative speed of rotation between 

35 sizing cylinder 52 and feed rollers 24 and 28. Thus, 
a longer or shorter sheet will be cut by sizing 
section 18 depending upon whether the new feed 
roller drive gear is smaller or larger than the 
original gear. In any event, it is normal that sizing 

40 cylinder 52 rotates at a speed such that during 
cutting operations, a slight downward tension will 
be exerted on sheet 22 by cutting blade 54 so that 
even if sheet 22 is not completely cut, the down- 
ward pulling of the cutting blade will tear the. 

45 sheet 22 along the desired line. 

From the platen roller sprocket 138, drive chain 
130 passes downwardly across a sealing shaft 
sprocket 154 which is mounted to one end of 
upper sealing shaft 84. Sealing shaft drive gears 

so 156 and 158 are mounted to upper and lower 
sealing shafts 84 and 86, respectively, so that this 
drive is transmitted to lower sealing shaft 86. 

The gear teeth of platen roller drive gear 140, 
sizing cylinder driven gear 142, and sealing shaft 

55 drive gears 156 and 158 are all shaped to permit a 
certain amount of movement between those com- 
ponents which have hereinabove been described 
as being relatively displaceable. 
From sealing shaft sprocket 154, drive chain 130 

60 passes around a conveyor sprocket 160 which, 
through conveyor drive roller 72, operates con- 
veyor 7f>. 
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Operation 

The operation of the apparatus 10 will now be 
described. Before starting the apparatus a suffi- 
cient supply of microporous sheet 22 should be 
provided, on a sheet supply roller (not shown) s 
positioned adjacent the apparatus. A sufficient 
number of battery plates should also be positioned 
in battery plate feed section 16. The proper com- 
pression setting is made through the use of com- 
pression control wheels 104. An appropriately w 
sized feed drive roller drive gear 146 should be 
installed to correspond to the height of the battery 
plate to be enveloped. In order to change gear 146, 
bolt 150 is loosened, and idler gear 144 is slid out- 
wardly on its mounting plate 148, thereby dis- is 
engaging idler gear 144 and feed drive roller drive 
gear 146. Once gear 146 is replaced, mounting 
plate 148 is returned to its original position and 
bolt 150 is tightened. 

The microporous sheet 22 may then be threaded 20 
into apparatus 10 adjacent the interface of feed 
drive roller 24 and feed idler roller 28 by pivoting 
the upper end 48a of pressure relief lever 48. The 
camming face 48b displaces feed pressure spring 
seat 46 to the left (Figure 3), slightly rotating the 25 
axis of feed idler roller 28 about pivot point 38. This 
provides a spacing between feed drive roller 24 
and feed idler roller 28 into which the sheet 22 may 
be inserted. Pressure relief lever 48 is then re- 
leased, and feed pressure springs 42 return feed 30 
idler roller 28 to its original position, now exerting 
a pinching pressure on sheet 22. 

The drive motor is then activated, thus causing 
drive shaft 110 to rotate. Drive chain 130 causes 
feed drive roller 24 to rotate in a counter-clockwise 35 
direction (in Figure 3), thus feeding sheet 22 down- 
wardly toward sizing section 14. The downward 
movement of sheet 22 also causes the feed idler 
roller 28 to rotate. Feed pressure springs 42 main- 
tain a constant pressure on sheet 22 as it is fed 40 
through the feed rollers. 

As the sheet 22 is fed downwardly into sizing 
section 14, sizing cylinder 52 and platen roller 58 
are rotating at a somewhat greater speed than the 
feed rollers. By the time a length of sheet which is 45 
approximately equal to the height of the battery 
plate 20 has passed the sizing cylinder 52, creasing 
blade 56 begins to contact the sheet 22 and crimps 
it against platen roller 58. This flattens the ribs 
along a line which becomes the fold line for the so 
envelope. As sizing cylinder 52 continues to rotate 
a second length of sheet 22 which is also approxi- 
mately equal to the height of the battery plate, 
passes through sizing section 14 until cutting 
blade 54 comes into contact with sheet 22, thus 55 
cutting sheet 22 against platen roller 58. In the 
event the cut is not complete, the fact that sizing 
cylinder 52 is rotated at a higher rate of speed than 
the feed rollers means that the sheet will be pulled 
or torn along the cut line. so 

The cut sheet 22a drops downwardly by gravity 
from sizing section 14 into sheet guide 78 of 
sealing section 18. When the cut sheet 22a con- 
tacts stop member 74, it is ready for insertion of the 
battery plate 20. es 



By the time the cut sheet 22a reaches the 
position depicted in Figure 3, connecting rod 118 
and slide plate 126 will also be in the position 
depicted in Figure 3, and insertion of a battery 
plate 20 edgewise into the folded line of the cut 
sheet 22a will begin. Gate 128 prevents more than 
one battery plate 20 from being inserted into any 
one cut sheet. Figure 4 depicts a battery plate 20 as 
it is moved into contact with the cut sheet 22a. It 
can be seen that the battery plate 20 pulls the cut 
sheet 22a from sheet guide 78. The flange portion 
18b on sheet guide 28 tends to encourage even 
feed of the cut sheet into sealing section 18, and 
reduces the effects of gravity on the cut sheet 22a. 

Once the cut sheet 22a with the battery plate 20 
is pushed as far as the interface of sealing gears 
80a and b and 82a and b and sleeves 100 and 102, 
the sheet will be grasped and fed through the 
sealing section 18. Thus, the sealing gears engage 
and compress the adjacent folds of the cut sheet 
22a into each other to form continuous crimps 22c 
along each side of the battery plate 20. Sleeves 100 
and 102 flatten the envelope, thereby preventing 
any misalignment or distortion of the folds of the 
envelope 226 which might occur if the mid-portion 
ofthecutsheetwas permitted to fa 1 1 away from the 
battery plate. Since sleeves 100 and 102 are 
normally resilient, they will not damage the 
battery plate 20 as it is fed through sealing section 
18. Once the enveloped battery plate passes out of 
sealing section 18, it is immediately carried away 
by conveyor 105. 

The present invention thus seals the two folds of 
cut sheet 22a to each other th rough the use of com- 
pression, without requiring the utilization of heat 
or adhesives. As presently understood, it is be- 
lieved that the application of substantial com- 
pression to the two folds of cutsheet22a results in 
collapse of the micropores within the plastic 
material being used. The term "plastic" as used 
herein means a material which, when subjected to 
compression at ambient temperatures, will flow 
before it will crack or break. Normally, the 
separator material is composed of very high 
molecular weight polyolefin, with an inert filler 
and oil, although other plastic material may 
alternatively be used (see U.S. Patent No. 
3,351,495 for a discussion of other suitable 
materials). Before collapse of the micropores is 
complete, a substantial amount of material from 
the adjacent fold apparently passes or flows into 
the micropores of the adjacent sheet. Thus, once 
compression is completed, the two sheets are 
integrally sealed Into one another. 

The amount of compression which is utilized in 
the present invention will vary depending upon 
the materials which are utilized. However, the 
compression must generally be greater than the 
yield strength of the sheet and must be within the 
range of plastic flow; that is, the compression 
must at least equal the force which results in 
compression of the micropores. A compression of 
from 6,000 to 10,000 psi (41379 to 68966 kPa) is 
normally within this range, but other less or 
greater pressures may be used. 
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As pressure is applied to the folds of the cut 
sheet 22a, the thickness of the plastic material 
becomes reduced. Because of this flattening 
effect, the surface area of the compressed portion 
of this sheet tends to expand. The teeth of sealing 
gears 80a and b and 82a and b take advantage of 
this increased surface area to form a series of 
interlocking Indentations and projections, thereby 
compounding mechanical sealing with the seal- 
ing effect of the flow of plastic from one fold into 
the micropores of the adjacent fold. 

The depicted embodiment includes 90° gear 
teeth, that is, gear teeth with contained angles of 
90°. While not accurately depicted in the draw- 
ings, the preferred arrangement is to include 15 
teeth for each inch (2.54 cm) of sealing gear 
periphery, with a sealing gear diameter of three 
inches (7.62 cm). However, different gear tooth 
configurations may be desirable under certain 
circumstances. In any event, the mating indenta- 
tions and projections should be positioned and 
sized such that the clearance between the 
opposed, compressing surface be a constant 
across the entire width of the sheet. The con- 
figuration and sizing of the teeth on the depicted 
sealing wheels are such that the clearance is 
equal across several of the adjacent teeth (see 
Figures 4 and 6). This maintains the compression 
for a longer period, and is another reason why the 
depicted embodiment is the preferred one. None- 
theless, it should be appreciated that any type of 
face configuration Including mating Indentations 
and projections may be utilized. In fact, the 
invention has been found to successfully operate 
even without the presence of such indentations 
and projections; that Is, when two flat sealing 
wheels (not shown) are utilized, a seal may often 
be effected due to the flow from one fold of the 
sheet into the other. This is not the preferred 
arrangement, however, since this aspect of the 
invention does not take advantage of the in- 
creased surface area caused by the compression. 

Also, it should be appreciated that it may be 
possible in certain instances to substitute other 
sealing means which can create sufficient com- 
pression for sealing. Such other means might 
include a pivotable clamp. However, it is believed 
that the depicted arrangement is more suitable 
for automation since it provides for continuous 
fabrication of battery plate envelopes and simul- 
taneous insertion of battery plates into such 
envelopes at a rate of speed which exceeds that of 
any of the prior art designs. 

Claims 

1. A method for sealing facing surfaces of 
microporous battery plate insulation material in 
the fabrication of battery plate envelopes, com- 
prising 

(a) pushing a battery plate edgewise into the 
material to fold the material over the plate and 
provide facing surfaces thereof; 

(b) feeding the battery plate and folded material 
edgewise toward a pair of sealing surfaces, at 



least one of which includes a pair of axially 
spaced, rotatably mounted sealing wheels, the 
other sealing surface acting as an anvil against 
which the sealing wheels are adapted to be 

5 pressed; and 

(c) sealing at least two edges of the facing 
surfaces by compressing the edges into one 
another between said sealing surfaces, the com- 
pressive force being within the range of plastic 

m flow of the material at ambient temperatures 
thereby enabling said sealing to take place solely 
by applying said compressive force without use 
of heat sealing means. 

2. A battery including a plurality of battery plate 
is envelopes formed by the method of Claim 1. 

3. A method for fabricating battery plate en- 
velopes from a sheet formed of microporous 
plastic material having a width greater than that 
of a battery plate to be enveloped, comprising: 

20 (a) inserting a battery plate into the sheet to fold 
the sheet about the battery plate, with edges over- 
lapping it on both sides; 

(b) feeding the battery plate and folded sheet 
toward a first and second sealing surface, said 

25 first sealing surface comprising a pair of axially 
spaced, rotatably mounted, first sealing wheels; 
and 

(c) sealing the overlapping edges of the sheet 
by compressing the edges into one another be- 

30 tween the first sealing wheels and the second 
sealing surface, the compressive force being 
within the range of plastic flow of the material at 
ambient temperatures thereby enabling said seal- 
ing to take place solely by applying said com- 

35 press ive force without use of heat sealing means. 

4. The method of Claim 3 wherein said micro- 
porous material is plastic. 

5. The method of Claim 3 or 4 wherein said 
second sealing surface comprises a pair of 

40 second sealing wheels which are opposed from 
said first sealing wheels. 

6. The method as claimed in any of Claims 3 to 
5, wherein the steps of sealing the overlapping 
edges includes forming mating indentations and 

45 projections in the facing edges of the sheet 
through the use of mating indentations and pro- 
jections on the peripheral faces of the first sealing 
wheels and on the second sealing surface. 

7. The method of Claim 6 wherein the step of * 
so forming a mating indentation comprises forming 

a multiplicity of aligned, evenly spaced, mating 
indentations and projections in the facing edges 
of the sheet through the use of axially extending, 
evenly spaced gear teeth. 

55 8. The method as claimed in any of Claims 3 to 7 
wherein the folded sheet together with said 
battery plate is fed toward the sealing surfaces by 
extending the folding means toward the sealing 
surfaces at least until the sheet is engaged by the 

60 surfaces. 

9. The method as claimed in any of Claims 3 to 
8, further comprising forming a fold line across 
the sheet, perpendicular to the length of the 
sheet, and wherein the battery plate is pushed 

65 into the sheet at the fold line. 
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10. The method of Claim 9 further comprising 
cutting the sheet to a length which approximates 
double the height of the battery plate to be 
enveloped, and wherein the fold line is placed 
proximate the mid-point of the length of the cut 
sheet 

1 1 . The method of Claim 1 0 wherein the cutting 
comprises a rotary cutting process in which the 
sheet is pulled in tension along its length so that 
in the event the cut is not complete, the sheet will 
be torn along the cut line formed during the 
cutting. 

1 2. The method as claimed in any of Claims 3 to 
11, wherein the compression exerted on the 
edges of the sheet exceeds the yield strength of 
the sheet. 

1 3. The method as claimed in any of Claims 3 to 
11, where the compression exerted on the edges 
of the sheet is at least 6,000 psi (41379 kPa). 

14. An apparatus for fabricating a battery plate 
envelope from a sheet of microporous polyolefin 
having a width greater than that of the battery 
plate to be enveloped, wherein the apparatus 
comprises: 

(a) means for feeding the sheet into the 
apparatus; 

(b) a sizing section receiving the sheet from said 
feeding means, said sizing section comprising 
means for cutting the sheet into lengths which 
approximate twice the height of the battery plate, 
and creasing means for forming a fold line across 
the sheet, perpendicular to the length thereof and 
approximately bisecting the cut sheet; 

(c) stop means receiving the cut sheet from said 
sizing section, for stopping the sheet and posi- 
tioning it for folding; 

(d) battery plate feed means for individually 
feeding battery plates edgewise into the sheet 
adjacent the fold line thereof; 

(e) means for folding the sheet about the 
battery plates with edges overlapping the battery 
plate on both sides; and 

(f) means for receiving the folded sheet with the 
battery plate therein and for compressing and 
crimping the sheet edges into one another to 
form an envelope about the battery plate; the 
compressive force being within the range of the 
plastic flow of the material at ambient tempera- 
tures. 

15. The apparatus of Claim 14 wherein said 
means for receiving and compressing the sheet 
edges comprises; 

(a) a pair of rotatably mounted pressure rollers 
having parallel axes, each of said rollers including 
two sealing gears which are axially spaced on 
each of said rollers by a distance greater than the 
width of the battery plate but less than that of the 
sheet, each of said sealing gears being in engag- 
ing relation with one of the sealing gears 
mounted to the other of said pressure rollers, 
each of said rollers also including a sleeve dis- 
posed co-axially and between its said sealing 
gears, each of said sleeves being radially aligned 
with and having a periphery in proximity to that of 
the sleeve mounted to the other of said rollers, 



thereby defining a sleeve interface which receives 
the mid-portion of the sheet which is enveloping 
the battery plate; 

(b) means for adjustably forcing said rollers 
s toward one another so that the degree of com- 
pression is regulable; and 

(c) means for rotatably driving said rollers. 

16. The apparatus of Claim 15 wherein each of 
the sealing gears includes a multiplicity of axially 

70 aligned 90° gear teeth. 

17. The apparatus claimed in any of Claims 14 
to 16 wherein said cutting means and creasing 
means comprise: 

(a) a substantially cylindrical, rotatably 
is mounted sizing cylinder having a creasing blade 

and a cutting blade, said blades mounted to the 
periphery of said sizing cylinder and extending 
axially along opposite sides thereof; and 

(b) a platen roller rotatably mounted with its 
20 axle parallel to that of said sizing cylinder posi- 
tioned so that said cutting blade contacts said 
platen roller to cut the sheet, and said creasing 
blade crimps the sheet against said platen roller 
to form a line for subsequent folding. 

25 

Pat en tansp ruche 

1. Verfahren zum Verbindung von sich gegen- 
uberliegenden Bahnen aus einem mikroporosem 

30 Isoliermaterial fur Batterie-Platten bei der Her- 
stellung von Taschen fur Batterie-Platten, bei dem 
man 

(a) eine Batterie-Platte mit einem Rand in das 
Isoliermaterial einschiebt, um dieses um die Plat- 

35 te herumzufalten und sich gegenuberliegende 
Isoliermaterialflachen zu erhalten, 

(b) die Batterie-Platte mit dem darum herumge- 
falteten Isoliermaterial mit einem Rand in Rich- 
tung auf ein Paar VerbindungsflSchen bewegt, 

40 von denen mindestens eine ein Paar seitlich im 
Abstand voneinander liegende, drehbar gelagerte 
Verbindungsrader umfafSt, w3hrend die andere 
Verbindungsflache als ein Ambofc wirksam 1st, 
gegen den die Verbindungsrader andruckbar 

as sind, und 

(c) mindestens zwei Randstreifen der sich 
gegenuberliegenden Isoliermaterialflachen mit- 
einander verbindet, indem man die Randstreifen 
zwischen den VerbindungsflSchen ineinander 

so druckt, wobei die Druckkraft innerhalb des Berei- 
ches des plastischen Flieftens des Isolier- 
material es bei Umgebungstemperaturen liegt, 
derart, dalS die Verbindung allein durch Auf- 
bringen der Druckkraft ohne Anwendung von 

55 Heifcverklebungsmitteln stattfindet 

2. Batterie, die mehrere nach dem Verfahren 
von Anspruch 1 he rgestellte Taschen fur Batterie- 
Platten aufweist 

3. Verfahren zur Herstellung von Taschen fur 
60 Batterie-Platten aus einer aus mikroporosem pla- 
stischen Material bestehenden Bahn, deren Breite 
groSer ist als die Breite der aufzunehmenden 
Batterie-Platte, bei dem man 

(a) eine Batterie-Platte in die Bahn einschiebt, 
65 um die Bahn um die Batterie-Platte herumzu- 
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falten, wobei an beiden Seiten sich uberlappende 
Randstreifen entstehen, 

(b) die Batterie-Platte und die darum herum 
gefaltete Bahn in Richtung auf erste und zweite 
Verbindungsfiachen bewegt, von denen die erste 
Verbindungsflache ein Paar axial im Abstand von- 
einander liegende, drehbar gelagerte erste Ver- 
bindungsrider umfafct, und 

(c) die sich uberlappenden Randstreifen der 
Bahn miteinander verbindet, indem man die 
Randstreifen zwischen den ersten Verbindungs- 
radern und der zweiten Verbindungsflache inein- 
ander druckt, wobei die Druckkraft innerhalb des 
Bereiches des plastischen Fliefcens des Bahn- 
materiales bei Umgebungstemperaturen liegt, 
derart, dafc die Verbindung allein durch Auf- 
bringen der Druckkraft ohne Anwendung von 
Heifcverklebungsmitteln stattfindet. 

4. Verfahren nach Anspruch 3, bei dem das 
mikropordse Material Kunststoff ist. 

5. Verfahren nach Anspruch 3 Oder 4, bei dem 
die zweite Verbindungsflache ein Paar von zwei- 
ten Verbindungsradern umfafct, die den ersten 
Verbindungsnldern gegeniiberliegen. 

6. Verfahren nach einem der Anspruche 3 bis 5, 
bei dem die Schritte des Verbindens der sich 
uberlappenden Randstreifen das Anbringens von 
ineinandergreifenden Eindrucken und Vor- 
sprungen in den sich gegenuberliegenden Rand- 
streifen der Bahn durch die Verwendung von fn- 
einanderpassenden Vertiefungen und Vor- 
sprungen auf den Umgangsflachen der ersten 
Verbindungsrader und auf der zweiten Ver- 
bindungsflache umfaBt. 

7. Verfahren nach Anspruch 6, bei dem der 
Schritt des Anbringens einer zusammen- 
passenden Verzahnung das Herstellen einer Viel- 
zahl von in einer Reihe im GleichmSBigen Ab- 
stand voneinander liegenden, zusammen- 
passenden Eindrucken und Vorsprungen in den 
sich gegenuberliegenden Randstreifen der Bahn 
durch die Anwendung von sich axial erstreck- 
enden, im gleichmSISigen Abstand voneinander 
liegenden Zahnradzahnen umfaftt 

8. Verfahren nach einem der Anspruche 3 bis 7, 
bei dem die gefaltete Bahn zusammen mit der 
Batterie-Platte in Richtung auf die Verbindungs- 
fiachen derart bewegt, daR die Falteinrichtungen 
soweit bis zu den Verbindungsfiachen wirksam 
sind, bis die Bahn mindestens von den Ver- 
bindungsfiachen erg riff en wird. 

9. Verfahren nach einem der Anspruche 3 bis 8, 
welches weiterhin darin besteht, daft man eine 
Faltlinie quer zur Bahn senkrecht zur Bahnlange 
anbringt, wobei die Batterie-Platte im Bereich 
dieser Faltlinie in die Bahn eingeschoben wird. 

10. Verfahren nach Anspruch 9, welches weiter- 
hin darin besteht, daS man die Bahn auf eine 
Lange zuschneidet, welche angenahert der dop- 
pelten Hdhe der zu verpackenden Batterie-Platte 
entspricht, wobei die Faltlinie, bezogen auf die 
Lange des abgeschnittenen BahnstQckes, sich In 
der Mitte befindet. 

11. Verfahren nach Anspruch 10, bei dem das 
Abiangen von der Bahn einen Drehschneide- 



prozefS umfafct, bei dem die Bahn entlang ihrer 
Lange durch Ziehen unter Spannung gesetzt wird, 
so daB sie fur den Fall eines nicht vollstandigen 
Schnittes entlang der durch das Schneiden ent- 
5 standenen Schneidlinie zerrissen wird. 

12. Verfahren nach einem der Anspruche 3 bis 
11, bei dem der auf die Randstreifen der Bahn 
ausgeubte Druck die Streckgrenze der Bahn uber- 
steigt. 

10 13. Verfahren nach einem der Anspruche 3 bis 
11 f bei dem der auf die Randstreifen der Bahn 
ausgeObte Druck mindestens 413,79 kg/cm 2 
(41379 kPa) bet rag t 
14. Vorrichtung zur Herstellung einer Tasche fur 

is eine Batterie-Platte aus einer aus einem mikro- 
pordsem Polyolefin bestehenden Bahn, deren 
Breite groGer ist als die Breite der aufzunehm- 
enden Batterie-Platte, enthaltend 

(a) eine Einrichtung zum Zufiihren der Bahn in 
20 die Vorrichtung, 

(b) eine AblSngstufe, die die Bahn von der 
ZufQh rein richtung empfSngt und die Elemente 
zum Zerschneiden der Bahn in Langen umfaftt, 
die etwa der zweifachen Hdhe der Batterie-Platte 

25 entsprechen, und Falzelemente umfaBt, um quer 
Qber die Bahn senkrecht zu deren Lange und im 
wesentlichen in der Mitte der abgeschnittenen 
Lange eine Faltlinie anzubringen, 

(c) ein Anschlagorgan, das die abgeschnittene 
30 LSnge von der AblSngstufe empfangt, um die 

abgeschnittene Lange anzuhalten und fur den 
FaltprozeS zu positionieren, 

(d) eine Batterie-Platten-Zufuhreinrichtung zum 
elnzelnen Einschieben von Batterie-Platten mit 

35 ihrem Rand in das abgeschnittene Bahnstuck im 
Bereich von dessen Faltlinie, 

(e) eine Einrichtung zum Herumfalten der Bahn 
um die Batterie-Platten, wobei sich an beiden 
Seiten der Batterie-Platte Randstreifen der Bahn 

40 uberlappen, und 

(f) eine Einrichtung zur Aufnahme der gefalte- 
ten Bahn mit der dazwischen liegenden Batterie- 
Platte und zum Zusammendrucken und 
Zusammenkrimpen der Bahn-Randstreifen inein- 

45 ander, um eine die Batterie-Platte aufnehmende 
Tasche herzustellen, wobei die Druckkraft im Be- 
reich des plastischen Fliefcens des Bahnmaterials 
bei Umgebungstemperaturen liegt. 
15. Vorrichtung nach Anspruch 14, bei der die 

so Einrichtungen zum Aufnehmen und Zusammen- 
drucken der Bahn-Randstreifen 

(a) ein Paar um parallele Achsen drehbar gela- 
gerte Druckrollen, von denen jede Druckrolle zwei 
Verbindungszahnrader aufweist, die an jeder 

55 Seite der Rollen in einem axialen Abstand vonein- 
ander liegen, der grdfcer ist als die Breite der 
Batterie-Platte jedoch kleiner als die Breite der 
Bahn, wobei jedes dieser Verbindungs-Zahnrader 
Im Elngriff mit einem der Verbindungs-Zahnrader 

60 auf der anderen Druckrolle ist, von denen jede 
auch eine HOIse aufweist, die koaxial und 
zwischen den jeweiligen Verbindungs-Zahn- 
rSdern liegt, wobei jede dieser Hulsen radial zu 
der Hulse der anderen Rolle ausgerichtet ist und 

65 einen der Hulse der anderen Rollen eng benach- 
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barten Umfangsabschnitt hat, derart, dafc eine 
Hulsen-Grenzfl5che geblldet 1st, die den Mittel- 
streifen der urn die Batterie- Platte herumge- 
falteten Bahn aufnimmt, 

(b) eine Einrichtung zum verstellbaren Anstel- s 
len der beiden Rollen relativ zueinander, um die 
DruckgroBe zu regulferen, und 

(c) eine Einrichtung zum Drehantrieb fur die 
Rollen, umfafct 

16. Vorrichtung nach Anspruch 15, bei der io 
jedes Verbindungszahnrad eine Vielzahl von 

axial ausgerichteten 90°-Zahnradzahnen auf- 
weist. 

17. Vorrichtung nach einem der Anspruche 14 

bis 16, bei der die Schneid- und Falzeinrich- is 
tungen 

(a) einen im wesentlichen zylindrischen, dreh- 
bar gelagerten Ablangzylinder mit einem Falz- 
messer und einem Schneidmesser, wobei die 
beiden Messer am Umfang des AblSngzylinders 20 
angeordnet sind und sich axial auf gegenuber- 
liegenden Seiten desselben erstrecken, und 

(b) eine drehbar gelagerte Walze umfassen, 
deren Achse parallel zur Achse des Ablang- 
zylinders liegt und derart angeordnet ist, daft 25 
das Schneidmesser gegen die Walze zum Ab- 
schneiden der Bahn zur Anlage kommt, wah- 

rend das Falzmesser die Bahn gegen die Walze 
druckt, um eine Linie zum anschllefcenden Fal- 
ten zu bilden. * 30 

Revendications 

1. Un procede pour sceller des surfaces en 
regard d'un materiau d'isolation microporeux de 35 
plaque de batterie dans la fabrication des enve- 
loppes de plaques de batteries, comportant: 

a) la poussee d'une plaque de batterie par un 
de ses bords dans le materiau pour plier le 
materiau sur la plaque et y former des surfaces 40 
en regard; 

b) I'approvisionnement de la plaque de batte- 
rie et du mat6riau plte vers deux surfaces de 
scellement, au moins Tune d'elles comprenant 
deux roues de scellement espac§es en direction 45 
axiale, montees £ rotation, Tautre surface de 
scellement agissant comme une enclume contre 
laquelle les roues de scellement sont agencees 
pour etre poussges; et 

c) le scellement d'au moins deux bords des so 
surfaces en regard en comprimant les bords Tun 
dans Tautre entre lesdites surfaces de scelle- 
ment, la force de compression 6tant comprise 
dans le domaine d'ecoulement plastique du ma- 
teriau aux temperatures ambiantes, en per- ss 
mettant ainsi I'ex^cution dudit scellement 
simplement en appliquant ladite force de com- 
pression sans utiliser des moyens de scellement 

par la chaleur. 

2. Une batterie comportant un se>ie d'enve- 60 
loppes de plaques de batteries forrrtees par le 
procede de la revendication 1. 

3. Un proc§d§ pour fabriquer des enveloppes 
de plaques de batteries a partir d'une feuille 
constitute de materiau plastique microporeux 65 



ayant une largeur plus grande que celle d'une 
plaque de batterie a envelopper, comportant: 

a) 1'introduction d'une plaque de batterie dans 
la feuille pour plier la feuille autour de la plaque 
de batterie, avec les bords qui la recouvrent des 
deux cdtes; 

b) I'approvisionnement de la plaque de batte- 
rie et de la feuille pliee vers une premiere et une 
seconde surfaces de scellement, ladite premiere 
surface de scellement comportant deux pre- 
mieres roues de scellement espacees en direc- 
tion axiale, montees d rotation; et 

c) le scellement des bords en recouvrement 
de la feuille en comprimant les bords Tun dans 
I'autre entre les premieres roues de scellement 
et la seconde surface de scellement, la force de 
compression etant comprise dans le domaine 
d'Scoulement plastique du materiau aux tempe- 
ratures ambiantes, en permettant ainsi I'execu- 
tion dudit scellement simplement en appliquant 
ladite force de compression sans utiliser des 
moyens de scellement par la chaleur. 

4. Le proc§d§ selon la revendication 3, dans 
lequel ledit materiau microporeux est plastique. 

5. Le procede selon la revendication 3 ou la 
revendication 4, dans lequel ladite seconde sur- 
face de scellement comporte deux secondes 
roues de scellement qui sont a Toppose des- 
dites premieres roues de scellement 

6. Le procede selon Tune quelconque des 
revendications 3 £ 5, dans lequel Tetape de 
scellement des bords en recouvrement com- 
prend la formation de renfoncements et de sail- 
lies conjuges dans les bords en regard de la 
feuille en faisant usage de renfoncements et de 
saillies conjugues sur les surfaces p6riphe>iques 
des premieres roues de scellement et sur la 
seconde surface de scellement 

7. Le procede selon la revendication 6, dans 
lequel I'Stape de formation de renfoncements 
conjugues comprend la formation d'une se>ie de 
renfoncements et de saillies conjugues alignes, 
uniforrrtement espaces, dans les bords en re- 
gard de la feuille en faisant usage de dents de 
pignons uniformement espacees, s'etendant en 
direction axiale. 

8. Le precede selon Tune quelconque des 
revendications 3 a 7, dans lequel la feuille pliee, 
conjointement avec ladite plaque de batterie, est 
alimentee vers les surfaces de scellement en 
etendant les moyens de pliage vers les surfaces 
de scellement, au moins jusqu'd ce que la feuille 
soit attaquee par les surfaces. 

9. Le procede selon Tune quelconque des 
revendications 3 5 8, comportant en outre la 
formation d'une ligne de pliage en travers de la 
feuille, perpendiculairement d la longueur de la 
feuille, et dans lequel la plaque de batterie est 
poussee dans la feuille suivant la ligne de 
pliage. 

10. Le procede selon la revendication 9, com- 
portant en outre le decoupage de la feuille d 
une longueur approximativement egale au dou- 
ble de la hauteur de la plaque de batterie a 
envelopper, et dans lequel la ligne de pliage est 
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placee a proximity du milieu de la longueur de la 
feuille decoupee. 

11. Le precede selon la revendication 10, dans 
lequel le decoupage comporte une operation de 
decoupage rotatif dans laquelle la feuille est 
mise en tension suivant sa longueur, de sorte 
qu'au cas ou le decoupage n'est pas complet, la 
feuille soit dechiree le long de la ligne de coupe 
formee pendant le decoupage. 

12. Le proced6 selon Tune quelconque des 
revendications 3 a 11, dans lequel la compres- 
sion exercee sur les bords de la feuille ddpasse la 
limite d'elasticite de la feuille. 

13. Le procede selon I'une quelconque des 
revendications 3 a 11, dans lequel la compres- 
sion exercee sur les bords de la feuille est au 
moins egale a 6000 psi (41 379 kPa). 

14. Un appareil pour la fabrication d'une enve- 
loppe de plaque de batterie a partir d'un feuille 
de polyolefine microporeuse ayant une largeur 
plus grande que celle de la plaque de batterie a 
envelopper, dans lequel l'appareil comporte: 

a) des moyens pour alimenter la feuille dans 
I'appareil; 

b) une partie de calibrage recevant la feuille 
provenant desdits moyens d'alimentation, cette 
partie de calibrage comportant des moyens pour 
decouper la feuille en longueurs approximative- 
ment egales a deux fois la hauteur de la plaque 
de batterie, et des moyens de pliage pour former 
une ligne de pliage en travers de la feuille, per- 
pendiculairement a la longueur de celle-ci et 
divisant sensiblement en deux la feuille de- 
coupee; 

c) des moyens d'arret recevant la feuille decou- 
pee a partir de ladite partie de calibrage, pour 
arreter la feuille et la positionner pour le pliage; 

d) des moyens d'alimentation en plaques de 
batterie pour alimenter individuellement les pla- 
ques de batterie par un de leurs bords dans la 
feuille au voisinage de la ligne de pliage de celle- 
ci; 

e) des moyens pour plier la feuille autour des 
plaques de batterie avec des bords recouvrant la 
plaque de batterie des deux cdtes; et 

f) des moyens pour recevoir la feuille pliee 
avec la plaque de batterie a I'interieur et pour 
comprimer et sertir les bords de la feuille Tun 
dans I'autre pour former une enveloppe autour 
de la plaque de batterie, la force de compression 
etant comprise dans le domaine d'ecoulement 



plastique du mate>iau aux temperatures am- 
bi antes. 

15. L'appareil suivant la revendication 14, dans 
lequel lesdits moyens pour recevoir et com- 

5 primer les bords de la feuille component: 

a) deux cylindres de pression montes a rota- 
tion ayant des axes paralleles, chacun desdits 
cylindres comportant deux pignons de scelle- 
ment qui sont espaces en direction axiale sur 

io chacun desdits cylindres d'une distance plus 
grande que la largeur de la plaque de batterie 
mais inferieure a celle de la feuille, chacun des- 
dits pignons de scellement etant en liaison 
d'engrenement avec Tun des pignons de scelle- 

15 ment monte sur I'autre cylindre de pression, 
chacun desdits cylindres comportant egalement 
un manchon dispose coaxialement et entre ses 
dits pignons de scellement, chacun desdits man- 
chons etant aligne en direction radiale avec le 

20 manchon monte sur I'autre desdits cylindres et 
pr^sentant une peripheric voisine de celle de ce 
manchon, en definissant ainsi un intervalle entre 
manchons qui recoit la partie mediane de la 
feuille qui enveloppe la plaque de batterie; 

25 b) des moyens pour pousser de fagon reglable 
lesdits cylindres Tun vers I'autre, de sorte que le 
degre de compression soit reglable; et 

c) des moyens pour entralner lesdits cylindres 
en rotation, 

30 16. L'appareil selon la revendication 15, dans 
lequel chacun des pignons de scellement com- 
porte une serie de dents d'engrenages a 90° 
alignees en direction axiale. 
17. L'appareil selon I'une quelconque des 

35 revendications 14 a 16, dans lequel lesdits 
moyens de decoupage et lesdits moyens de 
pliage component: 

a) un cylindre de calibrage sensiblement cylin- 
drique monte a rotation ayant une lame de 

40 pliage et une lame de decoupage, ces lames 
etant montees a la peripherie dudit cylindre de 
calibrage et s'etendant en direction axiale sur 
des cdtes opposes de celui-ci; 

b) un cylindre enclume monte a rotation avec 
45 son axe parallele a celui dudit cylindre de cali- 

grage positlonne de maniere que ladite lame de 
decoupage vienne en contact avec ledit cylindre 
enclume pour decouper la feuille, et ladite lame 
de pliage applique la feuille contre ledit cylindre 
50 enclume pour former une ligne pour le pliage qui 
suit. 
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